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regions, suggested that the -63/-35 sequence of COL2A1 pro- 
moter, which binds Spl and Sp3 transcription factors, is involved 
in this repression. IL-6, slL-6R, or their association, reduced the 
levels of Spl mRNA and enhanced those of Sp3 mRNA, whereas 
they inhibit Spl and Sp3 protein expression. The -50/+1 se- 
quence of COL2A1 could act as a decoy oligonucleotide, pre- 
venting the I L-6/slL-6R inhibition of the 63-bp COL2A 1 proximal 
promoter transcription. By contrast, the related oligonucleotide, 
mutated in the binding site of Spl/Sp3, did not abolish the nega- 
tive effect of the cytokine and/or its soluble receptor. 
Conclusions: Spl is a strong activator of COL2A1 gene expres- 
sion via the -63/+1 region, whereas the overexpression of Sp3 
blocks the Spl up-regulation of the COL2A 1 promoter activity. We 
can conclude that IL-6, slL-6R, or both, decrease the Spl /Sp3 ra- 
tio and inhibit the type II collagen gene expression. 
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Aim of the study: To unravel the role of suppressor of cytokine 
signaling (SOCS)3 in the induction of chondrocyte desensitiza- 
tion towards its main anabolic factor, insulin like growth factor 
(IGF)-I. 
Methods: Chondrocyte responsiveness to IGF-1 was assessed 
by 35S-sulphate incorporation into proteoglycans (PG)s, aggre- 
can m RNA expression using RT-QPCR, and insulin-receptor sub- 
strate (IRS)-I tyrosine phosphorylation (westernblot). IGF-1 de- 
sensitization of murine patellar chondrocytes was studied in 
zymosan-induced arthritis (ZIA). IGF -1 desensitization was in- 
duced in patellar cartilage explants or murine H4 chondrocyte cell 
line, exposed to I L-I~. SOCS3 protein expression was assessed 
by immunohistochemistry or by westernblot analysis of protein 
extracts. The role of SOCS3 in IGF-1 signaling was elucidated by 
adenoviral overexpression. 
Results: Exposure of murine articular cartilage to IL-1 almost 
completely blocked the IGF-1 induced PG synthesis and this ef- 
fect could not be prevented by the addition of inducible nitric-oxide 
synthase (iNOS) inhibitors (NIO, LNMA). Also on patellae taken 
from iNOS -/- mice did IL-1 induce chondrocyte IGF-1 responsive- 
ness. Next we investigated the role of SOCS proteins as these 
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Fig. 1. IL- 1-induced suppression of chondrocyte aggrecan mRNA expression 
and IGF-1 desensitization coincides with SOCS3 expression. H4 chondro- 
cytes were cultured for eight hours in the presence of IGF (250 ng/ml) or a 
combination between IGF-1 and IL-1 (10 ng/ml). Thereafter total RNA was 
extracted using Trizol method and mRNA expression levels for SOCS3 and 
Aggrecan were determined using RT-QPCR. mRNA levels were normalized 
against GAPDH mRNA levels and quantitative analysis was performed after 
35 PCR cycles and presented as a percentage of control. 
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Fig. 2. SOCS3 overexpression i duces IGF-1 nonresponsiveness of chon- 
drocytes. H4 chondrocytes were either infected using Ad5 luciferase or in- 
fected with the adenoviral vector containing the murine SOCS3 gene at a 
multiplicity of infection (MOI) of 50. SOCS3 overexpression significantly in- 
hibited IGF-1 induced stimulation of aggrecan mRNA induction. Aggrecan 
mRNA expression levels were corrected for the house-hold gene GAPDH 
and normalized for the basal aggrecan mRNA expression levels. SOCS3 
overexpression followed by IL-1 addition resulted in an almost complete in- 
hibition of aggrecan expression by H4 articular chondrocytes. Data are pre- 
sented as means ± SE, **p < 0.01 using Student's t-test. 
are negative feedback regulators of signal transducer and acti- 
vators of transcription (STAT) and are implicated in growth factor 
responses. In H4 chondrocytes we showed that IL-1 significantly 
up-regulated SOCS3 transcription and at the same time reduced 
aggrecan transcription (Fig. 1 ). In contrast, IL-18 was unable to in- 
duce SOCS3 expression and failed to induce chondrocyte IGF-1 
desensitization. Histology from arthritic knee joints revealed high 
expression of SOCS3 in chondrocytes. By adenoviral gene trans- 
fer of SOCS3 we obtained direct evidence that SOCS3 inhibits 
IGF-1 -stimulated aggrecan expression (Fig. 2) and IRS-1 tyrosine 
phosphorylation. The IGF-1 desensitization by forced SOCS3 ex- 
pression was comparable to the observed IL-1 effect on these H4 
chondrocytes. 
Conclusions: In the present study we show that IL-1 induced 
SOCS3 expression is a novel mechanism of IGF-1 desensitiza- 
tion in chondrocytes, and together with nitric-oxide it can con- 
tribute to cartilage damage during arthritis. 
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Introduction: Osteoarthritis is a common joint disease, mainly 
effecting the elderly population. With age an imbalance between 
catabolic and anabolic factors is observed which might be related 
with OA development. Old mice show a poor response to the an- 
abolic factor TGF-beta in counteraction of the catabolic factor IL- 
l .  We hypothesize that TGF-beta signaling is reduced with age 
and assessed the functional consequence of diminished TGF- 
beta signaling for cartilage repair. 
Methods: Knee joints were isolated of mice aged 5 months or 
2 years. Half of the mice were injected with IL-1 intra-articularly 
24 hours prior to knee joint isolation. Immunohistochemistry was 
performed staining for TGF-betal,  -2 or -3, TGF-betaRI, or -RII, 
Smad2, -3, -4, -6, -7 and Smad-2P. We determined the percent- 
age of cells in tibial cartilage that stained positive for the vari- 
ous TGF-beta signaling components with a computerized imag- 
ing system. 
To mimic the TGF-beta deprivation in old mice we injected young 
